Abstract this study analyzes about the cause of flooding in KM Nusantara Akbar's engine room. However, this study mainly focuses on flooding that caused by shaft deflection. It was found that the cause of the flooding was packing, driven by a deflection shaft. Analysis was done by a review of the technical and non-technical factors. The analyze of engine room flooding is carried out by using 5 whys method to asses the root causes. The results show that the causes of flooding are reconditioned flange bolts that have been damaged and the addition of flax on the bearing shaft has to cope without straightening axle deflection itself, equipment to overcome the failure system is very less, the workplace is dirty and uncomfortable and happened miss communication between the crews.
Fl ooding of vessel shall be avoided as much as possible because it may cause harm to the captain and crew, vessel owners, marine environment and disruption of marine ecosystem. Flood in the vessel can occur because the vessel ran aground, fire, vessel plate is corrosion or internal factors such as failure of shafting system. Emergency situation will occurred when the water enters quickly into a compartment of the vessel, but in the other side, the ability to overcome the flooding is limited. More complicated situation will come when the decision-making and implementation is not fully supported by crew.
All components in the engine room will affect to the ship performance, therefore it is very important to keep the condition of components in the engine room. One example of a system in the engine room is shafting system that the function is deliver the trust power from the main engine to the propeller as a driver.
This research will analyze the causes of the flooding of the engine room KM. Nusantara Akbar, which is caused by shaft deflection. It is known that the causes of flood in the engine room is packing driven by shaft deflection, therefore packing cannot withstand the flow of water.
This research is conducted on the two factors, the technical factors and the non-technical factors. Technical factors is a factor based on the workings of the existing system in the engine room, especially the shaft system and its components, while for the nontechnical factors are the other factors that affect the workings of the systems that exist in the engine room, especially for shafting systems such as crew, workplace conditions and others. first, each of technical and nontechnical factors is performed using the fault tree. This method is a technique to identify all the problems in a given situation and to demonstrate this information as a series of causal relation vessel. Secondly, It is conducted technical factors and non-technical factors by using the 5 whys method. Basically, 5 whys method is the question and answer technique to investigate the root cause of the problems. This technique is the practice of asking why five times to determine the root cause of a defect or problem. Then for the technical factors evaluated by using Finite Elemet Method (FEM) modeling, complying with BKI rules related to shafting systems.
II. METHOD II.1. 5 WHYS 5 whys method is a method to investigate the causeeffect in trouble or failure events [1] . The 5 whys is a simple way to try to solve the problem without a detailed investigation that requires a lot of resources. When the problem involves human factors, this method is the easiest to use. This method is one of the simplest methods of investigation that can easily be solved without statistical analysis or also known as why tree, where it is the simplest form of analysis of the root cause, by repeatedly asking the question, "Why?" it can peel the layers of problems and symptoms that can lead to the root cause.
In the first step, begins with a statement that is why it happened. The next step is to change the answer from the first question as why for the second question and so on. With emphasis on the question of why, then it will increase the chances of finding the root cause of the underlying problem or failure. Although this technique is called 'five whys', five is the rule of thumb. In addition there is also the theory that 7 'why' is better and that the 5 'why' is not enough to looking for the real cause of the failure.
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In the 5 whys analysis also implied a method though not often stated openly, that the use of why tree like on Figure 1 , this method is also called Fault Tree Analysis. This method is one of the best ways to start the 5 whys method that causes that may be visible. Why tree which was originally just a simple matter to grow up with a variety of causal branches.
This method use tables to register successive questions and answers. In general for the material, the minimum tensile strength for the system shafting (Shaft, Flange couplings, bolts / fitted bolts) is between 400 N / mm 2 to 800 N / mm 2 , specifically for fitted bolts connections minimum tensile strength is more than 500 N / mm 2 . However, the value of Cm were used for the calculation of Rm must be less than: 1. 600 N / mm2 for propeller shafts. for thrust shafts external to engines near the plain bearings on both sides of the thrust collar, or near the axial bearings where a roller bearing is used.
c) Propeller shafts
for propeller shafts with flange mounted or keyless taper fitted propellers, applicable to the shaft part between the forward edge of the aftermost shaft bearing and the forward face of the propeller hub or shaft flange, but not less than 2,5d. In case of keyless taper fitting, the method of connection has to be approved by BKI. k =1,26
for propeller shafts in the area specified for k= 1,22, if the propeller is keyed to the tapered propeller shaft. k =1,40
for propeller shafts in the area specified for k = 1,22, if the shaft inside the stern tube is lubricated with grease. k =1,15
for propeller shafts between forward end of aft most bearing and forward end of fore stern tube seal. The portion of the propeller shaft located forward of the stern tube seal can gradually be reduced to the size of the intermediate shaft.
II.2. FINITE ELEMENT METHOD (FEM)
The finite element method (FEM) is a numerical method for solving problems of engineering and mathematical physics. It is also referred to as finite element analysis (FEA) [2] [3] . Typical problem areas of interest include structural analysis, heat transfer, fluid flow, mass transport, and electromagnetic potential. The analytical solution of these problems generally require the solution to boundary value problems for partial differential equations. The finite element method formulation of the problem results in a system of algebraic equations. The method yields approximate values of the unknowns at discrete number of points over the domain. To solve the problem, it subdivides a large problem into smaller, simpler parts that are called finite elements. The simple equations that model these finite elements are then assembled into a larger system of equations that models the entire problem. FEM then uses variational methods from the calculus of variations to approximate a solution by
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minimizing an associated error function. In Figure 2 is the example of FEM modelling Shafting system as shown in Figure 3 is a system that has the function to deliver trust power from the main engine (prime mover) to the propeller, therefore the vessel can get a thrust in accordance with the expected. In this case, KM. Nusantara Akbar shafting use sea water lubrication system.
To facilitate the problem identification of shafting system KM. Nusantara Akbar will be divided into several parts according to its main components, such as: (1). CERTIFICATES AND VESSEL DOCUMENTS Certificates and vessel documents are evidences that indicating the seaworthiness of vessel. These documents also show that the vessel was in good condition according to the rules applicable on the classification (BKI) and Statutory Regulation.
(2). INCIDENT REPORTS.
Reports on the incidents is a report on an event or an accident which was written by someone in order to provide a detailed explanation in the form of a letter or writing, accompanied by evidence that has been found.
The event sequence of KM. Nusantara Akbar accidents is as follows:
1. The water enters into the engine room through the propeller shaft stern tube. 2. Blockage a used wear pack to reduce the flow rate of water into the engine room. 3. Binding of retaining reamers packing but it was fail. 4. The seawater soaking up the engine room until disturb on the rotating main engine flywheel. 5. Additional blockage is added by using the board pieces at the stern tube propeller shaft in the engine room.
From the data identification associated with the incident report contained findings that:
1. The master did not know that one of his crew was panic when flooding happened and immediately took the emergency pump in fresh water tank which then lead to death. 2. When the flooding happened crew only protect themselves by not appropriate equipment such as wear pack and pieces of wood.
(3). DOCKING REPORTS Docking report is a job report when the vessel was being repaired on the dock from contracts repair; vessel goes up the dock till the vessel goes down from dock.
From the identification data related with docking report, found that:
1. The broken flange bolt was not replaced but reconditioned. (Welded) 2. There is no special treatment when carried out repairs on the propeller.
3. The shalft alignment was not conducted but improved by setting flax to shrink deflection.
(4). CREW CERTIFICATES Crew certificates are evidences, which describing crew profiles, level of expertise and skills possessed the crew. After identification the crew certificates are finding that some of the crew certificate was expired.
(5). OTHER DOCUMENTS RELATED TO VESSEL.
From the identification of relevant data supporting documents related to vessel are finding that the condition of the vessel is dirty and there are mice.
III.2. CAUSE ANALYSIS (1). Technical Factors (a) 5 Whys
After doing the analysis and identification of the data that have been obtained, the next step is to analyze the causes of failure of the propeller shaft deflection.
The first step is to choose the top event, according to the guide, the top event is chosen from events or incidents that have occurred. Engine room flooding incident at KM Nusantara Akbar is chosen as the top event.
In the second step, the the question of why are carried out. This question covers of technical and non-technical factors. Then the answers for the first why question there is flooding in the engine room are as follows:
1.1. Unpreparedness to face the damage / failure of the system. 1.2. Damage / failure of internal systems (shafting system).
In the third step is giving the question why in every answer in 1.1 and 1.2 above. The answer of each question is: 1.1. Why happened the unpreparedness to face the damage /failure of the system? 1.1.1. Because crew is not responsive to face the failure of the system. 1.1.2. Because the equipment was insufficient to handle failure 1.1.3. Because working environments conditions are dirty and not comfortable. In the fifth step is giving why question to the fourth step answer. Figure 5 below is the result of why tree which has been described from the above process:
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